The discharge efficiency in microdischarge cells strongly depends on the shape of the sustain waveform. Various shapes, such as the ramped-square sustain waveform and the sustain waveform with auxiliary address short pulse, have been studied to improve the discharge efficiency 1, 2 . In this paper, dual sustain discharge waveform with two different amplitude levels is proposed as a high efficient sustain waveform suitable for the microdischarge cells. This sustain waveform continuously produced a sustain discharge twice per sustain pulse. Since the second discharge utilizes the first discharge, the dual sustain waveform is expected to improve discharge efficiency. In particular, the discharge efficiency is more improved by adapting the short pulse width (< 500 ns) at the second amplitude level of dual sustain discharge waveform. This dual discharge can reduce the energy for positive ion acceleration by the short pulse width in cathode sheath region. Also, the peak current is reduced due to twice microdischarges. As a result of adopting the dual sustain discharge waveform, the discharge efficiency is increased by about 47% comparing the conventional sustain discharge waveform. Furthermore, the discharge efficacy of the short pulse type dual sustain discharge waveform is improved by about 69%, compared to that of the commercial sustain waveform.
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